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HU le* vfe 1- > X IJ . 2 ^ <7> 0 ^ 'J > K 'i ^ ^1- U > X t 0 i| ffi U > X T- -5 C i: * 
iS^Jl 3 lciDi->T . 

HUie2*tcoCiSi> ';?!7^UU>XcOtt^co:^|S]iiSvMCia^T'*>SC:i:*it^^i:-t'5> 
1 TbMIS^Jl 4 cr>\,^iriii}^ — m[zis\,^X. 

Htiieu --^'t^- AIJ. iii^l^JIcT) Y AG U --^^ YV04U--^. YLFU--^. YAl 
0^l-^\ GdV04U--^. Y 20 3 U -■^'4' irc^om-ftcu -■»f^A r U --^=5: ir£7)m^*:U 
GaNU--4-\ GaAsU--^, InAsU - ^S: c7) ^ i| # U - . T i : 7 

: Y A G u - ■^'S: irco xrtiift* 7 a: z^ h # ( 1 0 ^f'>) T-^fSf \. - ^<r)\,^-f n 

iS5i<JM 1 r}Mm^mecry\,^-fni}^-si\zis\^x. 
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U - -^HSrIs 'Qt^tt;U/i^lc7)U-+Pt^-A^X'J v hlCjiUT^2<7>U--^'t^-Ai: 

HUie^2iOU--^t^-A^*7tU >X^fflv^T^3c7)U--»fi^-z^i: L. 
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HU le^ 3 <?> U - - ^ U > X ^ ffl v-k T ^ 4 <7> U - - i: L . 
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^ C i: ^iftl^ i: -t -5 U - -^BSt* }^vi. 
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03U--^. GdV04U--4-\ Y2O3I' --^^.ircolll^u --^^A r u --^5: ir60^#u 
-■4'. GaNU--^. GaAs U-'tf. InAsU--4'=S:ir<5r>^4f#:U--^. Ti 

: Y A G u - ■^'Sc ir^ xi|ig/}*7 X (1 0 "J^^) ^ T-^aSi- -5 u - -^^ c7> v ^ -f ti 
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^it-^my^\zu,'M^ z ht^X'^ ho ^fz. h vrf-y ^ >y h \z-r h ztx . mv<^- 

< -^j: ^fzt LXij . JIS ^ '14 ^ ^ ^ tali ^ ^ Kt^Zt ij^-^smt ^ . 
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.bjei^B^iO^ifiXtcisv^T . U - ■^•^Jg^ib^'btttl:! ^ tl'S L- - -^'li. ai^llJR Y A G U - 
YV04U--^. YAlOsU--^*, GdV04U--*f. Y 20 3 U-'^ 

^ ir<7)|II*t^ U - -^-^ A r U - -^'^r irco^-f*: U - -^^ GaNU--^s GaAsU--^. In 

^5^^fflv^/3U--^'5:ir£Ot-Ka>yi'^ou;?.u-^. Yb :YAGU--^^rir<^^<^i.;?. 
[ 0 0 2 3 1 

±ie%B^c/>tiH^tc if . u --^i^-i^jjB B 0 (/3-B 38204. ^i^) 

LBO (Li2B40y. tvO^'J^'t?^) . KTP (KTiOP04. '9 - >\, WcH ')\ 
O u) . L i N b O3 'J^^A) . KDP (KH2PO4. 'J >Se~7K^^ 'J " 

A) . Li \ O I i "f- O i^T A ir ^ - V ) . ADP (NH4H2PO4. i&zlTK^T' > 
t^t7Z^) . BIBO (BiBsOg. kf:^-7Xh';jKU-H) . CLBO (CsLiBg 
Oio> ■fext7Z^'i^'^AjH-U-h) , KB5 (KBsOg - 4H2O. if. 9 U'< S 

u-h) ircTD^h^ff^Tt^m^ic * . mmmz^\^^nx\^^zt^nmt't^. 
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}Lt^¥tm <^mf^\z is X . ^^m<r>v~'^m.Wi^m.'km\'^hz}i\zx'). u - m tt li jhX 



( 0 0 2 5 1 
1 0 0 2 6 1 

mm<^%^^n s ic pms u t fsm ^ ti -5 1» -r- li 4- , 

[ 0 0 2 7 1 

um\z\i. mmmizn Lx i^i}^mm.\z Am-t ?>m-^ t . m$:^m\znLxndh\z 

^i'--^mm:fo'Aiz':>\^xiiirizmm-r^o 

[ 0 0 2 81 

m 1 ic^i- u -^'^m^ 1 0 1 ii!ff iciyps^ n§ c i: < , 3iiisg^ig<?) u --^^ 

U — -^^ . t - K n y X U — . ^-n* :^ ifrM 6* 7 x A h # ( 1 0 ~ ^ ) ^ T- ^0 f -5 

- I^ij -5 i: . mm^m<^l^ -"^ t LXli. YAGU--^. YV04U--*f. YLFU--^- 
. YAlOsU--^. GdV04U-^f> Y 2 O 3 U - <7) m u - ■»f ^ A r U - 'S: ir 

^4H*:U--»ftLTlJ. GaNt--^\ GaAsU-^f. InAsU--^ 

^hi^^^ffluf-U--^, 7xZAh#u--^i:LTliYb :YAGu-^^r ir^Jl^-T -5. 
z tij'-XB : 
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^fz. -"^'^m^ I 0 I t Lxmm^m<m -^'^m^'&m\.^rzm^X'it. bbo. l 

BO. KTP. KDP. LiNbOs. Li IO3. CLBO. ATP. BIBO. KB5 

T- U - - A ^ % Jg 5 -t* •& c 
[ 0 0 3 0 1 

U - ■*r^m ^ I 0 I t^hmtH^flfzL -"^m- Ult. :^ 'J -v h 1 0 2 ^ ii -5 , 'J h 1 
0 2 IJ. ilSt'iS^-lJ^ff^^^i^i^-^ 1 0 9 <r>^mio\^izffm-t ^ J: 7 \zmM.-t ^ Z tX'. 
mv^^fz ii^0t^<7> 1 0 9 ioMJ^iciD tt 4^ ;u ^-c;)ff v^<^it^^T- § 6 /2t+^UN^ 

-r -5 c: i: i}^X% . mm\zm^^rzii^m^<r)b:'- 1 0 9cO:^|ili:^[S]cO:^^^iSlE-t-g>C 
tij-'X'B^o o^*?. u - CO til t^ li. ^ li 0 2 ( a ) <50ff^:t^(7)x^^;b ^-Sde^^fli^Jf o 

A ic ^ ^ . 
[ 0 0 3 1 1 

:^^m\zis\^xmm-t ^ ^ -v h i o 2 \z-o\.^x \t'^n\zmm$ nh z t\t^j: < . ^ ') v h 

^iiiS L rzm\Z^m(r>m\'^^^^Mmx^ -6<ii«*>^vMSff^t«i^4;<50^fl5ffl-r ^ C i: jt)*T- 
[ 0 0 3 2 1 

-y N li . -e <7> 4. ^ ic ^ ff^ t/t CO ^ -y h ^ □ 3 0 1 tr^i" -S t ^Ic. X y h ^ □ 

g|53 0 1 c7) :^ fS] CO M >^ ici J . L -^<r>m'm'^^^ 'I '^-\z ^ o TMJ^gp^^iK * 
liJiigcLTx^>u^-ii^^11^i^|p-ri>Ci: 6'5J^g:&rjigic^ 3 0 2 5 tl T ^ . 

[ 0 0 3 3 1 

z <75 J; -7 ic . u - ■'^'cottM^x^ ^-ic J:oT:^'J-vh^og|i30 1 M JftI T M «c 3 
0 2^Plf5-r-5Ci:tCj:»). ^ff^4^t:-/^</)7*>. IC ^ [S] co M iSS ^o x ^ - 



I 0 0 3 4 1 

iXv^T*. 5'7-l0 3T'U--^tf-A<?);'j|S]^^;tS, ^rt?. ;'3(S]^^x.fc^60i,--^t5 
10 0 3 5 1 

)felt^$f-«^ff^4^<^i^--^ 1 0 4<^:Rliii:^lS]*Dj:i;f^$A:'3[S^icf^ffl-r5dljS!>' 'J 

> K 'J ?!7 U > X 1 0 5 . 1 0 6 IC J; 0 . ffilcT^^^;ili^ff^4^</>e-i^l 0 4<>' 
ff^/aX ^ tl ^ o ^ fife CO ff^ T- IJ . L > X i: L T 2 "T) c7:> M ^ 'J > K 'i ^ U > X 1 0 

5. loe^fflv-'Tv^-s. eimi^'j>K';?:7^uu>xio5. loe^o-?*,. \-:>\ti^^ 

1 0 0 3 6 1 

di^v- > K 'J ^ ^i. u > X 1 0 5 . 1 0 6 ^ffl -sfij/tii . \:f-i^<n^m:^\^tmm:fj\^ 

-5 C i: **T-a ^ t<7)T-*>tna:. §lico^jifc J: tfff^ft ^ t <50 ^ ffl -t C i: 
f-iO J: 7 > K 'i L > Xi: LTll. At*(»J. iH m <r> -f tl ij^ — U 

1 0 0 3 7 1 

^ li . S 'J > K 'J ;<7 U > X ^ '£^-f L ^ 2 o ffl i, li 5: o * /z . tB tt L - 
<7) i: *a 14 <50 $ CO ^ # o * ^mTt^^f -7 It nlS . Ci ^ > K 'i :^JiL>X<r> 
fKib'0\Z. GM^ffi U > X^ffl\,^X 
[ 0 0 3 81 

it^;|^^;)l<,tfi^jl$ n/iS^IS 1 0 7 li^7.^^t**^i: LT*^ *) . U - -^f ftS t't <^ ^ S 1 0 
7 )b« i§ -^E) 'Sr V ^ <!: 7 IC. OSW ^T^-i^M OSICgjS^tlTO-So X - >-* 1 0 8 I J , X 

X-x->''109.YXt^--^*11 0 ^ffloT#^^^c^<7)f^tffilc^^f '5:dB±%X Y:^|S]lc^ 

[ 0 0 3 9 1 

* fcli*§0fic;) u -^f t^-x^c7)pJSjijx^ ;u ^-^J5.T-*>S liable ^^^'SrvSg***^ 

S-S. C C7) C t IC ck o T . iS;fS^^JS*»fl$B^$ tl-l) Jt?'. * ^ Bfl IC ck •? .1?!^ t ti ^ ff^ t*t CO 

m'k^n\zf^^it.'t ^ z t Jb* pf ^6 ^ , 

immm 1 1 

[ 0 0 4 0 1 
[ 0 0 4 1 1 

m I <r>v - -^^m^ 1 0 iti. I ow. •) ji t mi -s: is s omh z . xin i. o d 

sec. &:^53 2nm; ^- . 2 b mm. TEMoo(i^>^'^*^^-^^*)<^'&- 
K n -y ^oi. 7. u — -^'^Ig i§ ^ fl3 f- , t - H a -v XL — -^f \t . ti£ 3^ <7) ^ < X 

v^i,. ^A'^u x^jgT-u -'^^^^u$i^m\zmm L T "b ^ 4i # fli ^ ^ icia -r -5 ^ t-^o 
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•y h 4 0 <r>W-^'^\z\X^ - uii^ 9t ii^nx \^ . C t * T li /)M o ^: o If ^ 

1^5-5, Lib^L. = 7- 407 T-/xt=r5i±/z^lC. 2-:)CO^'J>K';7!7'UU>X408. 
4 0 9 . ^ L < li Ci^^lii U > X^fflv-. S C t IC ck.o T . - ^ ^1^- ^ 4 1 0 ±JCT 
H 1 o <7) i: -t c i: )t>* T- S o ^5: ^ -^b . ^ b ± Ic It ^ t ^^BM .h ic l-^ 
-g) fi 6* <50 [15 <lac -r -g> c i: it>* T* S -g) . 
[ 0 0 5 5 1 

^flx±^¥^#ll4 1 0 ^ .IS f b ^ d6 [Cl J . ^i^l^i^-z.^. :R 14 [S] ic ii ^ ^ 1^ 
f -y ^ T -f "b L =5: ^ . fell :^ |S] ic M it 'Sr :/j |o] Ic ^ S -5 , c Ifl l± u - Jg g§ t 7t 
^^.^(A>/2&:^flx4 03>^7ti^-AX-^'j«y5'4 04x 57-4 0 7. i^'^^K'J?!; 
^uu>X 4 08. 4 09) aUSL. X^^^^-i-M 1 1, Y:^t^-x4 1 2^fflv^T^1lx 
-h * iNI t«i - !t?' ^ ffi J: 7 IC. Sflx^^SIl ^ -lirT^f 7 . 
[ 0 0 5 6 1 

■»f 7t ^ m ia ^ Hi -6 C t ^iflf^ i: "T . 5 icii . L U --^TtlC :^ y h t fl M 

rc^lC U --^i^Sfb^^f 7 C: t $iHfiai:-r-5. 
[ 0 0 5 7 1 

o 

[ 0 0 5 8 1 

^^\Z. 2 ^<30 U --^ife^fiKLTlII 5 ( a ) CO J: 7 ic U - tt * 7 i: . EI 5 ( b ) 



-m\z^iJ$i^B b 0 I \z-^^h z t hfzib. m c ^ >i ^ ^ ^^M^X' . u 

o cco>3vi*fflv^SZ fcjc J: 0 . ::k:3i:iS^fl^fi^-t-5,^4|#Jl 5 0 2 <r>m'k b 0 0 n m\z-t 
[ 0 0 5 9 1 

'5r^glcTFT*geEL=5:ttnii'5:'b'5rv»Jt^ -f -5. -r'Sr*5*>v^'bti/zffllftc7)4iT- 
*l«S^±i-f«k7i:-r-5i:§li. m 0 ^ 7 ^ ^ ftlit^ ^ * v% T T F T S -5 ^ 

SI ti ti o < , m^tsm^oir^ttii . mTiHi8&»c#*tisTF T^om^^i^s** 

— S ffic v-^ ic 7 c i: =5: s re a6 . c «r> I- ^i. 4^ -v ^ i: =5: ^ . 

[ 0 0 6 0 1 

TF T<7) I. Tt7 h ^r^j^-To 2 \ 0 0 \t^'^WWk . 2 \ Q I \t 'J - ^it^m . 210 
2 li r- h fi-^ifeft, 2 1 0 3 2 104liX'fy^>rmTFT. 2 105 

liSgffilfflTFT. 2 106 2 10 7 \i ^9t^^ X' S> ^ o iLfz. 1322 (C) <d 2 

20 lc;^g5:5^lSs (320 c^m^ra^tsX 2 0 0 4 \z^^-t 
[ 0 0 6 1 1 

^^X'lt. m 2 2<^^i^ 2 2 0 1 lct>TFT^f^'b^*-&^:»^v^i:C^T-*>^6*. 

<nv -■*rmm'^n ^ t . m 2 1 (o j: 7 »c u - m tt ii ic i+ ^ jssst a^a ^ 2 1 0, 

9 <7)SiJ#i-** b %\:JiT {Z^'J'^ $ it i> Z t i}*X' % i>rztb. TFT(50gfiScoei)^**|a]±-t-5. 
!ff tc . ^^MM<^1i'A'km^^ t . u - 60 ?ja Its ^ 5 0 0 M mic-r -5 c t -5 tzib 

[ 0 0 6 2 1 

2|s ^ BE iJiJ CO i: 7 ic I. - ^ M i- •i> C i: ic J: •) . T F T c7) K g * ^ /j* [S] ± i" ^ , 

. i: # icfl^fi^^ tisiiK^^iits 2 1 0 9 \z^u-^mm.'t ^ Z tX. -^T-U --^ist* 

±* 13 -6 c t S -S* . 
[ 0 0 6 3 1 

4- . * ^ ]5fe<5iJ li ^ S&cT) ff^Bi ;?c U ftilcr) ^ JlElJiJ t g * [c ^ a ^ ;b -tt ^ C i: 6» pT fiET- ^> ^ o : : 
mSfel^iJSl 
[ 0 0 6 4 1 

^^mmxii. :^mn<^ \^ -^mmmm'km\'^xm^Bit^n ^ fz^'^i^m^km^^x.. mm 

[ 0 0 6 5 1 

^•f . 136 (A) ic^-tj:7ic. mm^m-^'n-r \ <^mm6 0 1 ±ic^w^ e 0 2 
ieftiim^ 6 0 4 ^iKMic^tt. z<n^m'^'n-t i>^mmitm 6 0 3 ^ s ^m-^mizr^ii^-i 

^ri^. m 1 60S^6 0 1 IS ^ CO I ^ ic it ;t -5 C iiij^TS 6 *^T-*> ti If ^ < . iJiJ x If 

m^m^.^ ^ z t 

[ 0 0 6 6 1 

^muMxit. ^mm6 o 2icw (5'>tr7.T^>) ^^i^. w^'t-t^^wstitfli 6 o 3 

(WOx (x = 2~3) ) ^ff^RSi--5. ^11^ 6 0 2 <7ynnt LX . W l-jl 51^ Ici J . T i 
Ta.Mo. Nd. Ni. Co. Zr. Zn. Ru. Rh. Pd. Os. \ r t^^mitii 

rz7tmtrz\tzn>h<r>7tm'&i.fisi,^t-t?>^^n-^^L < itmm^^mM^j: i: t</^it^^n 
mi3->h^j: ^mm . 3h^\,^iizrL<h<r)mm-i:m^^^ z ttj-'XB ^mme o 2cr>i^myo'(^ 

t LXm;L\S. ^m<r> 9 — Y y h V> S X ^< -v 9 'J > i^vi |c J: •) ff^ fiX "Ttl « J: v ^ , 4: 
^ISflg 6 0 2 commit . 1 0nm~20 Onm. Hf ^ L < \i 5 0nm~7 Snmt^^J: 



7 ic ff^ -rti « J; v> . 
[ 0 0 6 7 1 

mit^ ') ^^y) m^&m^^x imt>^j:\.^, ^rz^mm 6 o 2<r)i\t>*) iz ±m^m<n^^ ( 

<7)^IS (W) 7kU^2 <r>^m (Mo) i:v»orcit?g(<7>5'-ryh^fflV'»/i»). m l<^^m 
(W) t if 2 <?)^R (Mo) t<n^^<r> 9 - Y v Vk^^^tz^'^ v 9 -J > ^^vJlc * 0 ff^fi^ 

1 0 0 6 8 1 

*rcMlc. ^HH 6 0 2 icM^^^m^'^^n L T t cfc v^o •^^ni" ^ :^yi i: L T . ^ 

I 0 0 6 9 1 

. iefbii^ll 6 0 4 ±(CTF T<7)TgE5«^i 6 0 5 ^ff^^-T-So TSUm^i 6 0 5 IS . ^ 

IS^IJ. 5'>rxT^> (W). t'J-/-f'> (Mo) , ^5'> (Ti) . 9 9 >v (Ta). 
. -r >\, U (Al) ^rir^fflv^-SC t<j*T-§^. ^ils ^ JIE i^ij T I J . TS^i^e 0 5 i: U 

X 9 :^ ^ T^n- y-^m^^ ^ 5^ > 5 0 nm<?>i¥^ T-Jf^fi^f -S. TSI5®fiB6 

05io;?$li, 20nm~50nmc7)i?$T*>tilJJ:v-»o 
1 0 0 7 0 1 

5r ^ Tgpm® 6 0 5 tc T^- ^N'-^N-tt-s z i: ■& « 

1 0 0 7 1 1 

=5r*?. Pfr S <7) Ji pff ic ^ lit ttJ -r -5. c i: Jt>« E|] ^ , ^ > x -y h vilcf^^^ ti 

■g. ?R ® Ht tH vS Jc •) . TgPmiS 6 0 5 ^itliff^fi^-t^ C i: 1, HT^gTJS^o C<7>:^vi^fflv.> 
St. -7 X ^fflv^i, C i: =5r < Tg|5««S 6 0 5 ^Jf$fiX-t-5 C i: 
1 0 0 7 2 1 

12 6 ( B ) \t. y^n.^ 6 0 5 (7) ± ffi m ^ ij^ L . a - b ic i> It ^ Kff ® 13 HI 6 (A) iclfl 
1 0 0 7 3 1 

;xic. mi (A) ic^-r J: 7ic. ^ i <3or- hi^j^^7 o i ^fl$^-r€>. ^ i <7)r- h$fe 

7 0 1 li^^^ < i: -Si^i^^T-^j^.. '5ri5. ^ x- li . ^ 

fb^fbii^)^ (SiNxOy) (x>y) (x. y=l. 2- • •) 701a^50nm 
. g&fb^fbii^ll (SiOxNy) (x>y) (x. y=l. 2 - • •) 701bi&10 

[00741" 

■7C V D-^t x>N- >v 5^ vi =5: ir «^ fli T' ff^ fiX ^ -5 o %tz. =y => ^ (Si H4) ^/Hi^ 

t L T iSSStSiS ^^ii ^ Jf$/aX L T ^ ^ o 
[ 0 0 7 5 1 

iimSi^fflv^T 4>^v^. ^ T li . itibiim^^ 3 0 0 n m<J0i5 ^ T ^ v 5^ vj ^ 
[ 0 0 7 6 1 

:*:|%Bfl<7> U J: oT U --^Mtt^^f S ^ 4p i*: flg iiS S fb ^ 



I 0 0 7 7 1 

mm^rz\i^m-&'^-t ^mmm'^m^^n\tj^\.^. ^^mm-r^it. ^itmitam^i^ (s i n 

xOy) (x>y) (x. y=l. 2 - • •)^40n m^iJi-r -5. 
[ 0 0 7 8 1 

±ggmi|i 7 0 4 i: ^sm2ipm^*c<30±icff^fi&-r-5, m 2 ipm^ H TSPmS 6 0 
[ 0 0 7 9 ] 

-rs, z<r>ttf. Tg^m^ 6 0 5 *fflv^/zm®M7tJc <): 0 mScoff^^^^^i--5 u X* X h V 

X i' 7 0 5 ^fl^fl^-r ^ C i: -5. C <^ U >^ X h v 7 0 5 ^ ffl T . ±^5^;® 7 0 

4 ^ P/fS<7) jf^t^ ic ^ - ^ > r-r i, . 

[ 0 0 8 0 1 

$^3. gijco;^-^ i: LT . pfr S If Pff tc ^ Rt it; C t 6« pT ^6 5: I5IJ v£ ^ . >f > ^ 3^ 

•V h vsicnn^ n s >s as lit ttj vi ic ^ *) . ±.%^Mm 704 ^M.mmi^-t ^ z t ij^mx-^hi 

s 

O 

[ 0 0 8 1 ] 

%Tzmi ( B ) . 704±lcUxXh-v;?.i'705 ib'^lt tlfc ±ffl El ^ L 

. a - b ic tt -5 8[f a S 6* 0 7 (A) tcffl^^s. 

[ 0 0 8 2 1 \^ 
-eco^m 8 (A) iC^-r J: 7 IC. ? tl/i Jiggmii 7 0 4 ^mv-^T . ^ilflsfll 

ic ^ ^ 1^ 7t ^ ^ -r ^ , 

[ 0 0 8 3 1 

LT. Tsm^e 0 5 t ; ±gpm*67 0 4 * gy u -t s . -eti-e niCifeitr^tts 

^ 7 0 4 C<?)i:$. igpmii 7 0 4 ±IC V X . i^ij U x x h ^ X 

^'^^ItT. ig^lili 7 0 4 <?)-^^:i: -v ^> r-rtlli J: v^. 
[ 0 0 8 4 1 

Sr^iaS (B) li. -v ^ > r ^ tlfe±gpm^ 7 0 4 <7)±ffim*^ L . a-blc*^ 

tt m 8 ( A ) icifl ^ -r c 

[ 0 0 8 5 1 

=5: A?. Tgpm-IS 6 0 5 i: . ±gB«ffi 7 0 4 i:*(B]i;j:7lcSyffl]-t'S.li^. ±16^7) j: 7 Ic ± 
gUmiti 7 0 4 (T^-^^Wii't h-)bM\tt£.\^. Tg^mffi 6 0 5 ±ic^(i- tl^ ^ 1 r- h 
^^ifll 7 0 1 IC n > 5^ ^ h * - ^ Jf^fiK C</)a>5'i'htx-'HC ±gm<i 7 0 4 ^ JF^ 
fi^-r -g) C t ic <fc 0 . Tg^mii 6 0 5 i: . ±Si«^S 7 0 4 t ^ Z t ij^X^B ■& . 

[ 0 0 8 6 1 

^fz. m 9 (A) fc^-r* 7 ic. ±.^mm7 o 4 ^ ift nii it t ^ -g.>c , ^ 'hizmmmj, 

^ 7 0 4 b * P/f ^ <7) ff^ ic ^< 9 --y rUT^tckv-^L. Pff^<7>iiPfflcttl^^attt:-tSCi: 
<)*^ft^=5rEn^iJE-^, ^ > X «y N >S ic ^ ii ^ i^iiS Ht tU vJ ic <fe 0 . ^mfll 7 0 4 b ^ 
ii.Jiff^«^ LT 4; ck v^. -eUT. ipmil 7 0 4 b ^^It/i^^flgT-. ^m.^jtm'^'^n^ LX 
J: v-*; c<;) § . 7 04 alcS'5:-5<fc7lc, &mm^ff^m^i^ ( L D D^^) -^m 

fi^-t h Z t fX' S -5, 



1 0 0 8 7 1 

v-vT 5 0 0 ~8 0 0 'Clc/jDM-r -5. U -■^•Bjattiiail^^fo ^u, -^MB^cot- 

ii^T:%^tz^. ^^**^^ 7 0 2 "flC'^^D $ nfc?^**tii^7Cl^<7)vS14m^e 0 »^ < ^<?f ictf -7 

[0088]' ; 
^<r>'^. ±gBmfii 7047^l^704b*|goT. m.Wm. 9 0 1 ^ff^fiX^^. i^i^^ 9 0 1. 

li. ^itii^ ( s i o X ) . mitam ( s i n x ) . mitmitam ( s i o x n y y ( x 

> y ) . mitmitam (SlNxOy) (x>y) (x. y=l. 2 - • •) V<^. '^ta 

[ 0 0 8 9 1 

iXv^T-. ^feiJi^ 9 0 1 T . H^i^ijtfli 9 0 2 ^^f^fiXL . ¥±§'14^^*) •& C i: 

T IJ . ^^^ 'J 5 K . T ^ 'j . .t^ T 5 K . ^t? 5 K T 5 K , U i'* A h X li ^ > 

i ) hmm. (0) i: <7>,^i!rT"f-*Stiii)!)'^ji $ ti. BJt^lc^^^:<h4>7K^^^t?. XlJ 

- W*^ . ^ m i: L T ff^n^ S n €> . * 'J >- 7 -^f > i: li . ii^ ( S i ) i: ( N 

) fiO*S^^-fri--5 'i -^-tt^q-. v^*^»9)S 3}( 'J ^ 7 > ^ # ty Vfe ^ m 1% m i: LX 

Jf^fiX^tl^, MfSlttif^i: LTli. mWL^m (S i O x) . ^fbii^ (S i N x) . ^ft^ 
fbiim (SiOxNy) (x>y). mitmitfim (SiNxOy) (x>y) (x. y 

[ 0 0 9 0 1 

o 

[ 0 0 9 1 1 

-e<7^^. Il^^&ifim9 0 2 . ^felifli 9 0 1. ^ 2 c7) r- h ^^t^ 7 0 3 ic n > 5^ h * - 
^t^ff^fiXt . ^ftHm^i^tm^-t i^mit^ 9 0 3 ^ff^HX^-S, 
[ 0 0 9 2 1 

^ >h\zmm±izi^mmt Lxt^m-t ^mmm^mfi^Lx ^\.^, c co j: 7 i^s ^ 
li. ^ftii^ ( s i o X ) . ^itam ( s i n x ) . mitmitam ( s i o x n y ) ( x 

> y ) . ^itmitnm (SiNxOy) (x>y) (x. y=l. 2 - • •) #c7). 'M^J: 

<t'bmmx\t^m'k^-th^^mm'^my'^hztij^X'B^. n\z. ^m.m7tm<r)mA^m 

[ 0 0 9 3 1 

^fzm 1 3 (B) li. ie*ft9 0 3 . Tgp«®6 0 5 izi^f^^ fi^mm. Au±.^mm7 o 
4 Jku7 0 4 h iY- h mm) \zm^^^ fi^mmij'W-f 'hiirzV^mizisi-f ±.mm-^^L 

. a - b izm-f ?»mmmi}^^ 1 3 (A) \zmM-t?>. ^Sri?. ±SB«® 7 04 bttia^L5: 



[ 0 0 9 4 1 

ck 7 ic Lxr^nm e o 5 Jku±.umm c^J^nm 304 a, 3 0 4 b ) -^^n-t ^ ^ ^ 

T >i Y- h MT F T^r^fi^'t^ Z t jb'T-§ ^^T >i Y- h MTF T (^T^^Mme 0 5 
IJ . ±gP«)fii 7 0 AJkUl 0 4 b i: SU »c S!l jfiJ T S -5 ^ * "f -5 . 
1 0 0 9 5 1 

fcC^T-. S&a'SrTF T^ff^fi^-r g!li(,^fflfl:ic#o T h iife;^^.7>!{?!;iiB5 ^:^/|[^ 

i: # T'^ o T t^rt)b*0TltlT L 1 . ft ^ fb If i: =5: -5 o C <^ i: § . T='^7'^i.r-h 
IST F T<?>TgB«i|i 6 0 5 **iJil f C i: ic J: 0 . iEfiltC tv^mt-ti* Z t -5. 

/I ( V t h ) ^ ||J iJ f -6 C t t T- S ■& , 
( 0 0 9 6 1 

^fz. ■^^m.mx'^.LtzY ^-r >i Y- \^mTY T\t. ^mm ^ k. fzf %i Y - vrnm t ^ 
mwmt-Z'Bm.-kWi^nx'thzttj^X'^h. 

( 0 0 9 7 1 

^-olC. ia±^oXiglCcfeoTfPfty^tifcTFTlJ. W^*-t-5^W^fb^ 6 0 3<?)gP:Ji-T- 

5:*?. fiJUl L fc^coS^S 6 0 1 li fl |IJ ffl -r -6 C t ij'T-§ ^. 
IIISfel5iJ4l 
( 0 0 9 81 

:^^H^60U - AS W M *5 <k u --»f?.9#t;'3v£*fflv^T. It ❖cT^TF T i& lB]-^1g±lc 

ui -t -2. ^ ^ -r . 

( 0 0 9 9 1 

mi 0 (A) ic^i-ck^tc. IfeiSi^ffl^^f -S^M 1 0 0 0 ±lcTti!lflI 10 0 1 ^ff^Ji^ 
(01001 

Tti!ifill 0 0 lii. ^^J^l 0 0 0ic#*tis-^h 'J'^A4'irc7:)T^i.?;7'K<&IS^7';u?;7'J 

1 tt^H * ^clilSli1iat<7)v^-rnT-t «fc v^, ^mmm-Z-U. ■t' ^ C V DvS (Chemical 
Vapor Deposition : i\L^^mf^^m) ^fflv^T^fbi^fbii^^* 1 0~4 0 0 nmc^)^ 

/?ic ^ -5 7 ic^^ L /io 
(01011 

^t?. lOOOtLT. if^ :^^mt^tz\t-:f ^ v i'^IRco J: ^ \ZT >\. ij 

mm\z-^j: >h^j:\^mm'&m^^ hma\zii'Z^-f L iTitm i o o i ^^it-s-^^wu^v^, 

(01021 

/X\.^T•. TttfiM 10 0 1 .tlc^^^M^*i#8g 1 0 0 2 ^ff^fi^-T ^. 7 0 

2 li. i>»]<7>:'3V^ ( X'N-v 5' 'J > rv£. LP C VDv£. ^7 X v'C VDvi'Srir) ic d; •) / 
2 5~1 0 0 nm (*f*L < tJ3 0'^'6 0 nm) <r> m $ xr^fi^^ i> , z zx-m^^ hi^asM 
^mi^m 1 0 0 2 li. iim^i^ ^3>r^^v^^A^i^*fflv^^Ci: ij-'X-B h f . Z Z X- 

4. 5 a t o m i c %aj^T-*>^ C i: * L 



10 1 0 3 1 

i^v^TH 1 0 (B) ic^-tck -7 jc. ^^m<^i' -^"j' -- ^imM.-kmy.^xi^^an^3$i^ 

mi 002 1CU--^*1 003 ^?St* LT^S^ft^^f 7 , * H BIE i?iJ T- IS > U - 1 0 0 3 i: 
LTIOW. ^2^^&. TEMoo^-l^* llSScoN d : Y V O4 U 

-■^^mv^. nm u>xioo4. loos^ai Lxm^^^n ^ . 

[01041 

- . >ou X ilii 7 X A h # ( 1 0 ~ I ) ^ T- f-SU--^* 
10 1 0 5 1 

m^'ti> t . mfm^m<r> V -^-t LXH. Y AGV - YV04U--^\ ylfu--^ 
cT^m^^su--^. ^4|#U--^i:LTlJ. GaNt--^. GaAsU--^. InAsU--* 
■1 h ^^B-km^'^fzi' - *f . ■7xz^h#u--^*i:LTtiYb :YAGU--^!5:ir^fflv>i>c 
10 10 6 1 

U--^'1 003JJ. BBOv LBO> KTP. KDP. LiNbOs. Li IO3. 
CLBO. ATP. BIBO. KBS'Sr f ct) ^ ic J: mm'J^lz^m^ 

nTv^*, :^mMMX'\i. U --^ 1 0 0 3 tJ#i^ff^7t^^Tlc J: ») ^ 2 ffiiSftlc^ 

[01071 
[0 1 0 8 1 

X -J -vh^fflusi:, U - Tfe CO Tfe 60 IS ij* |g V ^ ^ M Hf t- -2) C t T- S -5 . 

± «o ^ ife o iiil t«i i li ff^ t*i <jo u -■^•7t^i3-ic?Stt-r c t ii^X'B ho iifeoT... 

[0 1 0 9 1 

^(7)^.13 10 ic) \z^.-t ^ ^ \z. V -^'^<7^mm\z J: ^xmr^^ nrz'^^a^^mi^ 
mioo6-&^^9--yrL. m^<^^3i^^B ioo7^ff^R&-r-s= ^ hiz. z<r>m^<^ 
^riJ^wm ioo7*M7j:7ic^-h i^i^fli 1 0 0 8 ^ff^fi^-r i>. 'T'- h mum i o o 8 
icij, itfbii^. mitam^fzitmitmittim-^j: ^^m\^ i> z t t^X'B h . -e <5o ^ cr) ^ 

>S »J ^ 7 ;C V C V D >i . :^ -y 5^ vJ * ffl S C i: jb'T- ^ .5 . C C T- li 7 X v C V D vi 

xmitmitamm-^ I 1 5 nm<nm$ izfi^mLfzo ^ ^ i m miar 

T-*5'2,J:7'5rTFT (liiT. ■'^■■7'5i'n>TFTttif^)<?)Jg^, r- h ijfeijt/lfl 1 0 ~ 
5 0 n m<7)/f $ 60 jf ^ T-ff^/^-r -S C i: ^ L v^. 
[01 101 

zzii->h. ( a ) N ^ -^^ ^'UST F T ( L D Dl5at«*> •) ) . (b)§fi^^. (c)N^ 
v^^uMTFT (x^r^uKU'f^) . (d) P^ir-^^^i^^TFT (x^r^uKU'O) 

[01111' 

[ail(l)lciF-r=k-7lc.^-r. (a), (c). (d)cr)g|55)'fciJ.r-h ^^H^ 
M7J:-7lCU>*^h 1 1 0 l^ffjB^LT. (b) n ^*f^4--r -S^^itl^TC^* 

i|tA-r-&. nm-^iJ^A-th^^'i^ltmtLXit. P . As (tife) =5: i:)&'#ff 



[0 1 1 21 

;Xtc. (a), (c). ( d ) (7) SP^lzff^fiK^ ti/i u ix^ X h 1 1 0 1 L . Affile r 

- hmm 1 1 0 2 i: ^j: ?>mmm-^ z <n ±.izmsi§L-t ^ > ^mmmx-n. mnmt lx. m i 

<r>mnm l 102ai:LTTaN imit9 y 9 'i) 3 0 n m<r> m $ X' . ^ hizm 2 com 

mm 1 1 02bi:LTW i 9 ly 'TT^n'y) ^300 nm<r>m$ xmfi^ L /c. Y- h mm 1 

1 0 2 a-^JlT**> o -C tfiHT-iS o T t^v,->, ilim^Ji. Ta. W. Ti. Mo. A16^ 

•bi^iitiAcTtm. ^ r-ii c n 6(7)70* i: -r -5 ^ fiX fi s rzitit-^mtrnxr^f^-t 

[01 131 

3 ic. ^1 <r)ij$mm 1 1 0 2 a J: 2 c^^ip^^ 110 2b ^Plf^^0=t^tc 5^ -- 
>^r-r>5fea6<7)u>?Ahv7.^1 103 ^ff^^-r ^ 2 <r>mMB±\z ^^hUv-'^h^ 

m^m. K^ty^ ^ ^ ') ^m.-to ^- (duj^h 5 O \ '2 O'C t L . '^\znt> 

tli* t^ ^ h ^ J: •? ^B:v^ialgT•^f 7 . ^ Sfe T- li . ^D^Slg 9 0 'C . Mmf^^ 9 0 # 
[01 141 

[01 151 

-eco^. ^ft ^ tl^c 7:j-hL>'-Ah^l25°C. 180 #T-^D|^i(JlII^tf 7 «) X 
|. ^_ -7 ^ u ^ h V X ^ 4ilc J5 o T ^ 7K5i-^ ir^^i L . Is] ^ M ic it -f S ^ 

Stt^^a^-So C<7)i:§. Joggle L . TE<7):^$ 6*.hl&C0:^$ J: •) ^t:^ 

I 0 1 1 6 1 ' 

■^T'S ^ a .yJF T-^mti^-t ^ma\Z « . ± le <7) ^'j (C J: o Tff^fiX L/iUxXhv;^.i7 1 
1 0 3 a^^;'7e^(cx-v^>rLT^!l|iliB^^<^-2>o CCT-a< L^cUv'-^J.l-v;^,^^ i i 

, ^ 1 <7^mmm 1 1 0 2 a J: 2 6o4#mfli 1102b "^os^g^ic . ^- ^^-m^t^m 
5 n ^ , ( 13 1 2 ( 1 ) ) 

[01171 

X -v ^> r 5 tl/^m 2 <7)4imfll 1 1 0 2 b a . 0 . 2 m mia±. 1.0m miaT<JO ^- h 
^^-r-So ^iblC. ^2 (50i|«^ I I O 2 b fC?t LT^:^'l4x V ^ly r-^'iy ^ Z t\Z ^ r, 
X . m\ 1 ( 2 ) 60 J: 7 ^ff^4^)IJ*ff^B^5 tl^, C<7);'aivSlC J: o T . Y- V I . 0 m l-U 
T i: #SiC'J^ ^ ^: r- H 12 0 1 A'ff^fiR^ il-g.. 
[01 181 

K 7 ^A'^ C P U ( '+>*7imm£I^M) . \ D 9 <rtj: i:<r>\^m^^^mi^h Lfc h ^ 
^xX^tJ. /h^fb. MMitt-'i^dbhfiX is . z <n rzih\z\t V ^ y i^' ^ 9 (r^'^mit-^m 
-5 C i: 6»m * L v-k, C <7) :/j ic cfc ») . 1 M miaT60iliiT-ipm^*^-« 5^ i^-r -g. C i: 6' 

[01191 

013 (i)ic^p:-r<k7ic, ^<7)^, V i/ ^ ^ iT -J 'y y i/ :^vmm'ik' 

\Z J: o L . Y-h mm^k^ 7.<7tLX. ^®IC n S ^ ft-^ ^^it^J TU* ( P ( 'J 

> ) ) ^'^/jn-r S t . ^ii^4c)lic ^i^l^liMjtJ^ff^fiK^ ns. ^ii. t^7.y i y (PH3) 

[0 1 2 0 1 

YKlz. El 1 3 ( 2 ) ic^-r J: 7 ic, ( a ) ^o-gPi: . ( b ) . ( d ) co^ffi^ U i-' x H T- 

(a)(75li^liUx:^h^-7^^i:LT. ( c ) If ^ r — h 'S:^ ^ "7 
LT. nS!^ft-¥--r -S^MI^TC^T-ihi. > (P ) ^^^-fS. 
[01211 



( a ) <nm^X'\t . ^i$i^m<^9\'mf}^'hm\z v - x^ts 13 0 1 ( ^ L < a K u 
) . (&ii7t^^»E.!t^4it^ 1 3 0 2 . i&mm^m.mw^i}^y- ^ m)ii<^T a n tm^j:^^m i 

3 0 3 ^mfi^L. r- h miiT3b -5, W (5'>rXT^>) «7)itTlJ^^ ^^^I'^tsJi 1 3 0 4 i: 
[0 1 2 2 1 

^fz. ( c) ^^ta!iT-li, ^iP*flI<50^1viija >) y (P) < ^ * ii V - K 
U ^>^M 1 3 0 5 t^rO. v-^^Mi: KU -f>^tSlc^^4^^u^tg)tl 3 0 6)t)'f**ti 
■5 fil iS i: ^: S . * . V - X ^iaJ^^i 1/ K u ^ > li^sK li . h m^<7) T a N i: ^: -5 'SSJaii 
13O7?:0fi)^-r-S. C:<7)j:7lcLT. (c)<50<^t^Tttx>^^'UKU^> ^.<7) N ^ ^ 4^ 

[0 1 2 3 1 

^-blc. mi 4lc^-rck7lc. (a) ~ (c) i0^iSi£:U>'-:^hT'VXi'L. (d) <?:)1i 
^<50 ,;^lc p ^^N-^-i- -5 ^^^l^jTEl^c^ (B) ^-^^D^s, ( d) <?:>^JST-ii. ¥^ 

i^<7>^miit^'ym (B) **^< V-X^tsSisJ; K U ^ 1 4 0 1 t 0 . 

KU -^^^tsXii^o^lc^^^^uDfitsXl 4 0 2 ft'J* * tl ti3t i: ^ , * f:: . 
V - 7.W^Jkl^\' U >^^ti . s m«B<7)T aNi:fi5r<5^tHi(1 4 03 ^ff^fi^-T -5,. 
C <75 ^ 7 ic LT . ( d ) 60 ^MT- li . >- > K t >^3h<^ P ^ + ^ ^i- ^ T F T ij^r^m 
5n-2)o5r*^. (b)^^tHjia§»i:'5r-&TFT**JF$fi5^5ti^, 
[0 1 2 4 1 

5: . C C 6- lb CO li s (a) ~ (d) co^TTls]-T'*>^« 131 5,(1) iz^-f 
\z. ( a ) ( c ) co^t^co u i^- ^ h ^1^* L. TF T-^Wi ^ "7 \z^ ^ V -ymitm 1 5 

0 1 -kr^fi^-tho ^m:m.mT'\t. sign imit^itam) ^50 nm<^i»^ x-^fi^-r -5 

, ff^^;'3v£lii^^5Jco;^vi-C-*>S 7- 7 X V c V DvJs x /x- -v 5' ^ ir ^ ffl ^ c i: S -5 

10 12 5 1 : 

'iK\z. TF T4'<7>^i|#:^lc-^^D Lfc^^lLt>7cm<7)v$'l±ft^tf -9 o H SS T- ti . CRT 
AvSlCj:'), 5 7 0°CT-3 ^^OlKiUAco ^^#HmfC Lrc^P4'CiJV'»T. 5 0 0 ~800 
'C :;]U M -5 c t ic ck o T ^f X IS =t o 
[01261 

. ^co^. ^ ^ '7 1501 T^feiNfe^ 1 5 0 2. 1 5 0 3 ^fl^B^-T -5. ijfei^^ 

1 5 0 2. 1 5 0 3ij. itfbii^. mitam. mitm.itif.m. mitmitam-^j: t<n . 'i^-ta 

< i: t^m* Acli^^^*-t-S.^^^tfflv^S C t €.0 ^ ^ Kfe T I J . 1 5 

0 2 i: LT^fbi&ibJi^^ 1 0 0 n m<?5 Jl 5 T* ff^ fife L . ^ -o ic^fei^flg 1 5 0 3 i: LX^it 
^itam-^b 0 0 nmcojf ^ T-ff^fi!^ L !tftc. "/ 7 X-^C V D ^ ffl T l£^i ^ 1 5 0 

2 . 1 5 0 3 ^J^B^'r S C t ^ < cT)*^^*-^ -5 C t <5o ^ to IC. 4 1 0 'C T 

1 mmiiam-t^ z t\z^ . m,mm^(r>:^miz ^ r> x m m r> ^ > rt^y k ^ft 

[01271 

1 5 0 4 ^mt^-t^. -^mUMXlt. Ti^eOnm. TiN^40nm. Al-Si^ 
700nm. Ti^lOOnirKT^MtclSJl L rz'ik\z^^-t ^ , W±coXglc J: ►) . L D D 
^ia^*^ -5 N^ + ^^uMTFT. Sft^^. >- > r K U -1 ymm.<r>N ^ -v 4^ SiT F 

[01281 

:^^m<ni^ -'i'm^mm.-km^^x^i&LrzTF T^mm^^n^^. ^tzit^^mmmmm 

ftfStEl?&^^ (^^I C 9 r. RF I D (M^«I?.IE. Radio Frequency Idenli(ication) 
t 'i, iff- li fl ^ ) LTfflv* S Z i: S. ftil co ^ )[& T ^f< L iH ffl v, -g, C tc 



[01291 

t z ^X-. MB \ C 9 <r<7y\ D IJ ffl ^ ici^^f i" -5 c t fj-'X-B . to- o 8i ti /z t z ^i}^>h> I D 
[0130] 

li A 3A A * |IJ ^ -t § C i: to*T- S S > ^: * ff ffl -t -5) 3 i: ^ L v-> , hu # li ^ ^ -v >- ^ 
> t 'Mc J; o Ttf 7 C i: 5: 
[01311 

( 7 7 -y X ^ > ^ 'J fFfi^iOfJ ) Ua^m ( S i K y h ) 

c c Tli . I C 9 >^ ') t LX . EEPROM (Electrically Eras 

able nad Programmable UVi) <r>~m.X' 3r> ^ 7 7 >v ^ > t * ^-f , 

[01321 

mi 6 (A) \zfF-t^^\z. ^^si6oi ±\zi^^Bn^mi^m i 6 o 2 ^ff^fi^-r-s. m 

miQOltLXlt. T'iS.Jt>0'r>im:^y^. ^< ') U ^i^ O Y >( Wt :ff ^ ^ ^d: t \Z fK0. 

T ^ ') >vmmizixm^fi^^m'\^'km-t^mm. ^^^^mi^^m ir<mmizii. nrnt. 

rz\t¥ m<7)S^f^^i^ ') zi zy^m. CaAsmm. InPmm. GaNmWt. SiC^ilS. 
XliZnSeS^lx)#)E)*3S-5>o ^fz. SOI (Si 1 icon on Insulato 

r ) mw^m^'^x ^^v-^o 

[01331 

zn>h<rymu-km^^ ^m\z . mmizm-t ^ntm cm^tiri*) ^wi-'g.ii □liiiiifflv^ 

iitS^v^, TitHlJ. mm\z^ ^iih -i- h ^ u ii (T, -r >ii] ^) ^)1^T>^ t!; 'J ±^^11 
it^ ^ 4j tc ifi; MSC L . ^ # m T 'l± ic-^. * ;3ci3r -r <7> * 1^ C *^ ic ^ Ji- -5 . c<7)rz 

/iT-4;1ii^^v^ L . S^**x^ i^^M*3<7>3!f;i( * •? P^^ H Ic ^ ^ ^ |x * ffl -2. if ^ 
lci±. Til!lJK*^ti-'6'£'>Wli'5:v>, ^js ^ iJij T* « T «!l ^ t ^ 4b T * 1 6 0 1 t^^t. . 
[01341 

Ltt<nmm 16 0 1 ±lc#B^aH#ii#fli l e O 2 *ff^«fe t /c^, 7 ^ h V 7 ^ 

(Si) V r^uvr^'^A (Ge) . %rziy ^ y '7* >i ^ - '^ U-^^. ikiti^ ') ^ ^ ^ 

V D'A. 7 X-7 c V DvS * v 9 'j > rvi'Sc ct) £j 531 60 ^ T- ff^ fi^ "T ■& . 

[01351 

55:*?. 7:i-h'Jvr7V'fIigcof\*5»}tc. pfr S <7) It PIT ic +t * ftt ai -r -S. - i: to'^j-ftg 
5: -f > :c y h v£^. i« iiS ilh 01 ^ ic ck 0 . *tS^f1fl&. M«i«i^#<7>*fe^itti^* ithttJ L 

<r>mm\zmiisc.LX c<?)i:§, vxi^^N'^ ->iOffifS* ^ *) $ < -t ^ z t X- . 

=5: ^ *l # ^ tsX to' ff^ B)^ HJ T- *> >t'Jh7>>--^5' to*Smi«ft:^ n/i^4|#^g*f^ 
m-r -5 C i: to'T-S 
[01361 



m<r>ii^m'it:X'mfi^$ n^i\^^w^mi¥m i 6 o 2 ^m^m\z ^ ^m^ii^^mx^^^Bittrz 

4) L T ff^ fiic ^ -5 JiS ^ ^ * Bfl c;^ u - -^RatmSic -yXf^^mitL 

T J: v> . 

[0137] 

=5ris. *l%Bfl<;D u -^fHSt^^M^ffluTl^SH4^i?<*^Jl 1 6 0 2 ^^^fb-r ShuIc. mm 
Ttm^fflv^fc^^fbXm^^ltT t -i: v^, ^^oM^TC^i: L TlJ . N i . G e . F e . P 
d. Sn. Pb. Co. Pt. Cu. A u ^ ir (^Ttm-^: ^ z t *«T-S €> , ftii^Tca* 

IC ff^ fi^ ^ tl -IS U - 7t IS W IC ck *) 1^^^ n-t\znW L . C <7) B^ ^ ^ p^H i: LT 

[01381 

[ 0 1 3 9 J 

1i <iO |ij ^ 6' 5 % l-^l T i: 5: -5 a6 . JF^R^ 5 fc ¥ii ^t^^ ^ ffl T f¥fi^ L T F T . 

i¥mM.-k^fi^-t ^m<^^-*r ^ y - i}^iK^^\zm^^ n^o ^tz. ^mn^^m^^ ^ z t\z 

L. n h 8(J iBS JC S < ^ 5. o . 

[0140] ■•: 

/Xic , mmRu^i$^im±\zf^ i s^ifi^ i e o 3 ^^^^-r -s. ^ 1 i^i^^ 1 6 0 3 it,,- 

.)i;¥l'>'10 0nm. <ff*L<lil'N,iOnm. 5'blc<ff*L<ii2~5nmT'*>'5Ci: 
**SS t L v^o mi 1 6 0 3 IJ . ^icff^fiX ^ > ^ H 7 > i'* X 5^ Ic v> T li h > 

^^uSefbflli: L. T fSI ^6 -r -5 , z<r>rzib. m 1 ilfeS^fli 1 6 0 3 coJlj^ij*^v^s h > ^^^u^ 

•9rL*»5itn^-t < . mmmi^ij^'^mt <ff s lv^. mi mmm i e o 3 aymmij^ 

[01411 

m 1 1 6 0 3 <r»mf^1^'A tUXUsGRTACGas Rapid Therm 

al Anneal) vS. LRTACLamp Rapid Thermal Anne 

a 1) vs. mm^ 7 x^-^m^^Tzmtm-km^^x^m-w^m 1 0 2 ^lE^g^fbL . mmit 
m^MfiK-t h z iix . mm<r>n\.^m \ f^mm-kw^f^-t h z tt^X'% ^tz. z<r>:^m<^ 

ft!l. PVDS (Physical Vapor Deposition). CVD>i(C 
hemi ca 1 Vapor Depos i t i on) . m^yti^t: m^^X mfi^LX 1 ^ 

m 1 ^mm 1 6 0 3, tLxii. mitamm. mitiimmxmi&-t ^ z t t^xB €>. * 
fz. mmi 6 0 iMiij^'hmittimmy^itiimm'^ . mitnmm/^itnmm/mitnm 

^ 1 6 0 3 i: . ^fbiim^^t^Sftlii^^^f*/! 5 ^XMfi^-t^o 
[01421 

K\z. m 1 ^^mm i e o 3 ±.icm i iimsM 1 e 0 e ^ -v 5? > ^'a\z ^ •? 

, m 1 i^Sfli 1 6 0 6 IS. •> rj iy%i=f- 1 6 0 4 i: ipm/l 1 6 0 5 i: T'ff^R^^ tl-S, C C 

X'\t. ^f^9t<^^m7tmzt^Lxm'^mm-m^]^x±.<r>i^ <) =i>**-rsiiivs#*^-vy 

Be) . T >v I (Al) > ffilft(Zn) . ij O u (Ga) . r^i^v^o/^ (Ge 

). l8(Ag). ?:7H^Oz^(Cd)> ^>xt7Z^ (In). ^X(Sn). 



> (Sb) . ^(Au) . #ft(Pb) . i^xv;?. (Bi) # **^J-f "o ti €> . fi^HS^Icfc 
<r>-r>X\tW.^t^>o^ i'3$-m,m 1 6 0 5 6* ff^ fii^ ^ ti -5 , Z<ntic<r>'> >) zi^JpS^ii i 0~ 

6 0 4 i: ±.m^m7tmi)^<o^j: ^i$mm 1 6 0 5 *R!^fli-t* t . 'J ^ >nT<7y-^f^i}-'mn^ 

I 0 1 4 3 1 

C ZT. X 'i =1 >!|!5^ 1 6 0 4 i: ±16^11 TC^ =5: -5 ipmH 1 6 0 5 i: t}*mm$ fi^ 
millcov^T. El 1 7 ^fflv^TiaB^i--5, 13 1 7 (A) . v 5^ -J > r i9] K« ^ ^ «o 

^*ix±<7)+*^T-*>-2>, sixi 7 0 3±fc. ^miti^n^ I 7 0 I t ^ y nj- 1 7 0 2 
tt^^tfftat ^a. ^rnxM 1 7 0 1 iciix > jtjtdvs t t o s mi^mm-kmx. 

rz> ZD yt^^> ') zi yn=f- I 7 0 2 t LxmiH-t ^ 
10 14 4 1 

C C T- . ^Wil 7 0 3 ij-'iinm L ^ i}* h ^ -v 9 >) > ir-^ 'if-i t . 13 1 7 ( B ) <r> I 7 1 
l<7:>J:7lz.^^Jx^®1 7 03 tc^)l7U^5^i^Jb';^:^i--5, ^ W tc ^ sife ;^ 6* 'J n > J: 

10 14 5 1 

/Xic. mi 7 (c) ic^-tj;7ic. ^-b ic ^ fi 7E ^ *i ^ :K -t -5 t . ^mTtmnTm 

±17 2 1-^ 1 7 2 3 *«i;3P}i-r zcnt B ^m7tmnT<r>nW\z . ~U<r>'> 'J rj>;|f4-T 
1 7 0 2 Jb»®*f-r -5. ^'bic. ^ v 5^ 'J > r^^lt ^ i: ^«7t^m^itj*R&:^ LT4p«il 

[01461 

)Xlc. m 1 7 ( D) Jc^-r * -7 {c. ^B7tm/i^^^-r z tx-, S«x±tc o 3 >|i 
^ 1 7 0 2 ^ff^fi^-r-S C i: <?*5]-ft6T-*>5o 
[01471 

iXlC. mi 6 (B) lC^i-ck7lC. ^1 4im^<7)4p«Jl 1 6 0 5 ^l^*-r^c C ZT-IJ 
Lv^, ') ^y-Wf- I 6 0 4 Jkum I 1 6 0 3^miiii--g>Ci:)t?'T-^-6 

Q 

[01481 

ixic. m 1 6 ( c ) \z^-t ^ ^ \z. ') zD^nT- 1 6 0 4 n^um 1 ^mm 1 6 0 3 ±;c 

> m2mmmi e 1 i jkum zmnm i 6 1 2 

[01491 

m 2 ^€^11 1 6 1 IIJ. H/fl'-l OOnm. <fT*L<lil 0~70nm. ^-olc^* 
L<ttl 0'^30nmT-<lS-5Ci: )E)*Si * L v->. ^ 2 i^i^^fll 1 6 1 1 l± . > t 'J h 7 > v X 

^t tt * o 'j>:^ ^ ^) ^ „ ccof-*^. c ti'b<50^T- - ^'-^rtft-'Ji^u L ^rv»glt^o^J9 i: -r 

t D^ijff * L v,^, ^2 i^iitii 1 6 1 1 « . ^ 1 ^i^m 1 6 0 3 i: lajtiic. mitamm. 

mitammx^itammy^mitamm^j: i:rfmmmi: Lx zzx-it. m2m 
mm leiitLT.^ifion nK^mitamm tm!¥2 o n m<r>mitiimm<^^nmmm. 

[0 1 5 0 1 

^rz. W.2 '^n,m. l 6 l 2 li . 9 y rv^ . ^#v£. C V D v£ ^ai c;) ^ vi ic J: 

•) ff^ n!^ -t -g. Z i: T- § S o m2iPm^lSs 5'>5'>i' (Ta) . 9y<r:^=ry (W) 

> ^5'> (Ti) , -T'ry (Mo) . -r>i,5-'^A (Al) , fa^ (Cr) . 

-^mnVt-^m^^xr^i^K-^ h z t <7»t-§ -5, * fe^^4^7cm6*"^^n $ n^^^p^^^mv-'T 



•y 9 'J > r vS ic J: 0 fi!^ fli -r S o 
10 15 11 

C60^. ^2^J^^ 1611 ^fi^^CO^. 016 (B) IC^F^ J: 7 tC ^ -J 13 

10 15 2 1 

/Xlc. ^ 2 49«^ 16 12±lcv;?.i'^A'9->1613 v 7. ^ ? - > i & 

1 3 li, i>»]c/) V H 'J V r 7 7 < X#.^ffl\.^ -5 C . ^tz. 1 6 0 

2 €) S ffl v^/if^vS ic <fc 9 V X ^' ^N- 5^ - > 1 6 1 3 ^ff^fi^ L T t ^v^, 5 icii 
, ±Se^vilC<}:0Jf$fi!^Lrcv;!.^^N-5'->16 13*. Tvx>r#lcJ:')X"J=>rL 
Tv:^i7^^5'->1 6 1 3<7)i|)B^$|H< LTtcfcV"*, C<7)^m. ^iCff^fiX^tl-Sr— h mffi 

iti c7) 5^ V ^ ^ ^ 1- ^^u^iicT^TF T^ff^fi^f^ C t AM^^T-JS •) . ^iIglfF<?*Hrftg55:T F 
T^ff^fiK-t <5 c i: *'prftgT*>€>o 'Srfc'. ceo V 7. /N- 9 - > 1 6 1 3 tJ. ^ic r- h nM 
^JfJfi^-r -5 /c<!6.<7) V ;^ 5' - > T*>-5. Z<r>rzl^. JaiiS Ht tB ^ ffl T r - h MS ^ Jf^ 
fiJ^-t-Sii^tJ. •vXi'^N-^-^l 6 1 3^^lt«:<i:*tJ:v'»o 
10 15 3 1 

ixic. (3 1 6 ( D ) ic^-t \z. 6 1 3*fflv^Tm2 1 6 1 

2 <y ^> r LT h nm 16 2 1 7&0fi^f -5. ^ 2 ipmH 16 12. ^1 Ife^Bi 1 
6 0 3 . ^ X 'J =1 > 1 6 0 4 li s 'I? x <y h X y ^ > r . K 7 x y ^ > i^^^ ^ 

*a<;:)xy^>r>jicj;»)xy^>r-t-5= ^5:*^. ^ y m- \ & 0 A i3-'Wi>f^^ nx \^ h 

m 1 ^j^)^ 1 6 0 3 (nmmtj^wy'^m^. ^fx-y^^rco^^xv^^icfcomi ^iit 

^ 1 6 0 3 lcXPlg*»±i; -6 5Jft6'|±jtj'5b^. Z(r>rzdb. x -y h x <y ^ > ^T-^fi^tf 7 C- 
i: *'<fT ^ L , C C T- ti , N M D 3 v§ ( H ^ > ^ > ^ ^ '!? /N K D ^ :^ K ; 
^0. 2~0. 5 %#ty7KvS-;^) X <y h X -y ^> rvilc J; •) . x'i^^ifi^ 

[0 1 5 4 1 

r - h mH 162 1c/)i|iiliO. 2~1. 5Mm.4fiL<ttO. 2~0. ZMini:^^. 

Y- h 1 6 2 Icoifri^ccolBHl^lc^g-t'g.ctJcJ:'). ^lc^v^^^U:^<7)^v^>^ 

10 1 5 5 1 

<xtc. ^2 i^mm 1 6 1 1 ^x -y ^> 2 mmm i e 2 2 ^f^fi^-t-s t^^ic -j 
:nyn^ 1 6 0 4 -^min-t^o 

[01561 

;Xlc. X 'J n > 3^4^ 1 604^x>y^>irLTx li^ jt?^ 'b'5:-&7C3-T^ i^r 

- h mm 1 6 2 3 ^ffj^-r 7 a - ^ > r r- h mma^m^ nrzUTx-m-fi^^ nx 
v-v§, z<nrzd^. \< y ^^jvmitmt Lx^m-t ?>m I ^mmizx^ij-'^'^tzm^^ 

-rs C t ij-'XB -5. fi ffi 'l± <7> ^ V ^ > t 'J h 7 > i>- :^ ^ ^ -r -I) C i: ij^'X B -5 

a 

[01571 

IXIC. 13 1 6 ( E ) ic^-t * -7 \Z . Y- h 1 6 2 1 ^ -7 :^ ^ i: LT^ip^^tS 1 6 
[01581 

IXJc. ijfeiN^flg^fi^lg L . :fjn|^j!illl. GRTAv£. L R T A #lc J: •) . ^ ^1^ te ^ 1± 
m^^f V- T^m^lkTf K U >^isS 16 3 1, 1 6 3 2 ^ff^fiXfS. Clco^, ^ 2 ^£ 
iiJS 1 6 2 2;^l/r-h fli^S l 6 2 l Xlc^mii^^jEj-'b ^5: SMflilfe^^^^ttT . :/)n|^ 



^^f 7 C i: ^^iJ^i^^i^^ ^ > ■ir >) y ■t' ts > \' ^ -5 ^ ft f S C t **Hr^gT-*> 
^. 

[01591 

YK\z. mm^mmt Lxmm-t z ^^^m i e 3 s^mm-ti>o msmmm 1 e 3 3 
^nnt LTff^fiK^ tifcs i -o-s i ^-^^^t^mm iuir . xj^^y^mmtnf^ 

) ^-^m^^ ^ Z t , ^ n ^ ■4- > tt flg . SmSlC TK^iOftil. 7 -y 1^. T ^ 

*/ili^S]K)^ft7K^<^ 7 *>^i'^'5: < t *t 1 fl^* LTv>T ^^v^, ^ 3 i^fe fli co Jf^ isX 
i^- X y N a . X i7 'J - > , :j- V -b -v h en ^ ) . \^ ^ 9 - + ^ V . u - >l - 9 - . 

. Mtsiw^^^fflv^T ^ ^ < . ^co^icii. iefbJim. ^fbiim. ^^fbiim. p s g ( 
mm-^nm . ^3 *feiit^ 1 e 3 3 ^ff^fiS^ lt ^^v^, c c-c-a. t ^^^p l 

LT^ 3 1 6 3 3 ^ff^liX-r -5. 

10 16 0 1 

iXiC. 7>rh'JV^77-f Xg>SiC/:3: >v riiglc J: ») ^ 3 ilfeii^fil 1 6 3 3 <r> — ^. 
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